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ON A CLASS OF LABESGUE-RAMANUJAN-NAGELL EQUATIONS
AZIZUL HOQUE
Abstract. We investigate the Diophantine equation cx2 + d2m+1 = 2yn in integers
x, y ≥ 1,m ≥ 0 and n ≥ 3, where c and d are given coprime positive integers such
that cd 6≡ 3 (mod 4). We first solve this equation for prime n, under the condition
n ∤ h(−cd), where h(−cd) denotes the class number of the quadratic field Q(√−cd).
We then completely solve this equation for both c and d primes, under the assumption
gcd(n, h(−cd)) = 1. We also completely solve this equation for c = 1 and d ≡ 1 (mod 4),
under the condition gcd(n, h(−d)) = 1. For some fixed values of c and d, we derive some
results concerning the solvability of this equation.
1. Introduction
Let d be a positive integer. Many special cases of the Lebesgue-Ramanujan-Nagell type
equation
x2 + d = 2yn, x, y ≥ 1, gcd(x, y) = 1, n ≥ 3, (1.1)
have been considered over the years. In 1895, Sto¨rmer [7] proved, using an elementary
factorization argument, that for odd n and d = 1, (1.1) has no solution with y > 1. Later,
Cohn extended this result in [3], and he proved that (x, y, n) = (239, 13, 4) is the only
solution of (1.1) with y > 1 when d = 1. In [6], Pink and Tengely considered (1.1) for
d = a2 and gave an upper bound for the exponent n depending only on a. Moreover, they
also completely solved it when 1 < a < 1000 and 3 < n < 80. For d = a2 with odd a and
3 ≤ a ≤ 501, Tengely [8] extended the work of [6] and completely solved (1.1) when n is
prime. On the other hand, for d = q2m with m ≥ 1 and prime q ≥ 3, Tengely [9] gave
bounds for prime n. Applying these bounds, he completely solved (1.1) for d = q2m and
y = 17 (resp. d = 32m) with m ≥ 1 and prime q ≥ 3. Later in [12], Zhu et al. extended
the work of Tengely [9], and described all possible solutions of (1.1) for d = q2m with
q an odd prime and m ≥ 1. Muriefah et al. deeply investigated (1.1) in [5], and they
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completely solved it when d ≡ 1 (mod 4) and d < 100. On the other hand, Ljunggren [4]
considered the more general Lebesgue-Ramanujan-Nagell equation
cx2 + d = 2yn, x, y ≥ 1, n ≥ 3, gcd(cx, y) = 1, gcd(h(−cd), n) = 1, (1.2)
where c and d are fixed positive integers, and h(∆) denotes the class number of the
quadratic field Q(
√
∆). He described the solutions of some particular cases of (1.2),
under certain conditions on c, d and n.
The purpose of this paper is to perform a profound investigation on the Labesgue-
Ramanujan-Nagell type equation
cx2 + d2m+1 = 2yn, x, y ≥ 1, m ≥ 0, n ≥ 3, (1.3)
where c and d are given positive integers with square-free cd. This work generalizes some
of the earlier works; for instance, the work of Ljunggren [4]. In particular, we prove
three theorems concerning the solvability of (1.3), and then derive some consequences for
certain fixed values of c, d and n. Note that the elegant results of Bilu et al. [1] and
Voutier [10] on the existence of primitive divisors of Lehmer numbers have turned out to
be extremely powerful tools in the proofs.
As our first result, we solve (1.3) for odd prime n, under the conditions cd 6≡ 3 (mod 4)
and gcd(h(−cd), n) = 1. More precisely, we prove:
Theorem 1.1. Let c and d be positive integers such that cd is square-free and cd 6≡ 3
(mod 4). Assume that p is an odd prime such that p ∤ h(−cd). Then the following
statements hold.
(I) The Diophantine equation
cx2 + d2m+1 = 2yp (1.4)
has no positive integer solution (c, d, x, y,m, p) for p > 7, except for (x, y) = (1, 1).
(II) If p = 7, then (1.4) has only one solution, viz. (c, d, x, y,m) = (7, 11, 1169, 9, 0)
provided (x, y) 6= (1, 1).
(III) If p = 5 and cd 6= 1, then for any m ≥ 0 the solutions are given by
(c, d, x, y) ∈
{(
Fk−2ε/2u
2, Lk+ε/2v
2, u
(
(2Fk − Fk−2ε)2 + FkLk+ε
)
, Fk
)
,(
Lt−2ε/2u
2, 5Ft+ε/2v
2, u
(
(2Lt − Lt−2ε)2 + 5LtFt+ε
)
, Lt
)}
,
where u and v are suitable coprime odd positive integers, k ≥ 3 and t ≥ 2 are
integers and ε = ±1.
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(IV) If p = 3 and cd 6= 1, then the solutions of (1.4) are given by
(c, d, x, y,m) =
(
c,
3u2c− 2
v2
, u(4u2c− 3), 2u2c− 1, m
)
,
where v = dm, u ≥ 1 is an odd integers and k ≥ 2 is an integer.
Theorem 1.1 yields the following straightforward corollary.
Corollary 1.1. Let c ≡ 1 (mod 4) be a square-free integer and p ≥ 3 a prime such that
p ∤ h(−c). Then the Diophantine equation cx2 + 1 = 2yp has no positive integer solution
(c, x, y, p), except for (c, x, y) = (1, 1, 1).
The second result is about the solution of (1.3), when both c and d are distinct odd
primes satisfying cd 6≡ 3 (mod 4) and n ≥ 3 is any integer other than powers of 2.
Particularly, we prove:
Theorem 1.2. Let ℓ and q be two distinct odd primes such that ℓq 6≡ 3 (mod 4). Suppose
that n > 2 is an integer such that it is not a power of 2 and gcd(n, h(−ℓq)) = 1. Then
(i) the Diophantine equation
ℓx2 + q2m+1 = 2yn (1.5)
has no positive integer solution (ℓ, q, x, y,m, n) when n has a prime divisor > 7;
(ii) if 7 is the largest prime divisor of n, then the solutions of (1.5) are:
(ℓ, q, x, y,m, n) ∈ {(7, 11, 1169, 9, 0, 7), (7, 11, 1169, 3, 0, 14)};
(iii) if 5 is the largest prime divisor of n, then (1.5) has no positive integer solution;
(iv) if 3 is the largest prime divisor of n, then the solutions of (1.4) are given by
(ℓ, q, x, y,m) =
(
q2m+1 + 2
3u2
, q,
u(4q2m+1 − 1)
3
,
(
2q2m+1 + 1
3
)1/2r3t
, m
)
,
where u ≥ 1 is a suitable odd integer, and r ≥ 0 and t ≥ 0 are suitable integers.
We now consider ℓ ∈ {3, 7, 11, 19} and q ∈ {43, 79, 87, 119, 239}. Then ℓq 6≡ 3 (mod 4).
Using MAGMA, we see that 2 and 3 are the only prime factors of h(−ℓq). Thus as a
consequence of Theorem 1.2, one gets the following straightforward corollary.
Corollary 1.2. Fix ℓ ∈ {3, 7, 11, 19} and q ∈ {43, 79, 87, 119, 239}. If n is a positive
integer coprime to 6, then (1.5) has no positive integer solution.
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If we fix ℓ, q ∈ {3, 7, 11, 23}, then ℓq 6≡ 3 (mod 4) and 2 is the only prime factor of
h(−ℓd). Therefore by Theorem 1.2, we get the following:
Corollary 1.3. Let ℓ, q ∈ {3, 7, 11, 23} such that ℓ 6= q. Then for an odd integer n > 1,
the positive integer solutions of (1.5) are given by
(ℓ, q, x, y,m, n) ∈ {(7, 11, 1169, 9, 0, 7), (3, 7, 9, 5, 0, 3)} .
In the next result, we fix c = 1 and completely solve (1.3) under the restriction
gcd(n, h(−d)) = 1. This result becomes a particular case of Theorem 1.1 when n is a
prime.
Theorem 1.3. Let d ≡ 1 be a square-free integer with d > 1. Assume that n > 2 is an
integer coprime to h(−d) with n 6= 2t for any integer t ≥ 1. Then all positive integer
solutions of the Diophantine equation
x2 + d2m+1 = 2yn, (1.6)
are given by
(d, x, y,m, n) =
(
(3u2 − 2)/v2, 4u3 − 3u, (2u2 − 1)1/2r3t , m, 2r3t+1
)
,
where v = dm, u ≥ 1 is an odd integer coprime to v, and r and t are suitable non-negative
integers.
Remarks. We make the following remarks about Theorem 1.3.
(i) For d ≡ 2 (mod 4), (1.6) has no solution.
(ii) For m = 0, (1.6) reduces to x2 + d = 2yn, which was deeply investigated by
Muriefah et al. [5] for 1 ≤ d < 100, under the condition gcd(x, y) = 1. However
their method (or they) fails to determine the following solutions,
(d, x, y, n) ∈ {(73, 485, 49, 3), (73, 485, 7, 6)},
which are obtained by our Theorem 1.3
(iii) Since in [5] the authors were allowed d to be square, they also fails to determine
(d, x, y, n) = (25, 99, 17, 3). Although it is out the assumptions of Theorem 1.3,
we obtain the last solution from this theorem.
(iv) For (m,n) = (0, 3), (1.6) has infinitely many solutions (d, x, y), which are given by
(d, x, y) = (3u2 − 2, 4u3 − 3u, 2u2 − 1),
where u ≥ 1 is an odd integer. It is noted that each fixed d gives at most one
positive integer solution (x, y).
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(v) From Theorem 1.3, we see that x2 + d = 2y6 has an infinite family of positive
integer solutions, corresponding to the solutions of Pell equation y2 − 2u2 = −1.
More precisely, these solutions are given by
(d, x, y) = (3u2t − 2, 4u3t − 3ut, yt),
where (ut, yt) = (2yt−1 +3ut−1, 3yt−1 +4ut−1) with t ≥ 0 an integer and (u0, y0) =
(1, 1).
2. Lehmer sequences and some lemmas
We need some definitions and notations to restate some crucial results on the existence
of primitive divisors of Lehmer numbers. Suppose that α and β are algebraic integers.
Then (α, β) is a Lehmer pair if (α+β)2 and αβ are two non-zero coprime rational integers,
and α/β is not a root of unity. For a positive integer ℓ and a Lehmer pair (α, β), the
corresponding sequence of Lehmer numbers is defined by
Lℓ(α, β) =


αℓ − βℓ
α− β if ℓ is odd,
αℓ − βℓ
α2 − β2 if ℓ is even.
Note that all Lehmer numbers are non-zero rational integers. Recall that two Lehmer
pairs (α1, β1) and (α2, β2) are equivalent if α1/α2 = β1/β2 ∈ {±1,±
√−1}. For such
pairs, Lℓ(α1, β1) = ±Lℓ(α2, β2) for any positive integer ℓ. A prime number p is a primitive
divisor of Lℓ(α, β) if p | Lℓ(α, β) and p ∤ (α2 − β2)2L1(α, β)L2(α, β) · · ·Lℓ−1(α, β).
We now define a := (α+β)2, b := a−4αβ. Then α = (√a±√b)/2 and β = (√a∓√b)/2.
This pair (a, b) is known as the parameter of the Lehmer pair (α, β). We combine a
classical result of Voutier [10, Theorem 1] and a result of Bilu et al. [1, Theorem 1.3];
precisely Tables 2 and 3 in [1], to get the following:
Theorem A. Let ℓ be a positive integer such that 3 ≤ ℓ ≤ 30 and ℓ 6= 4, 6, 8, 10, 12.
If the Lehmer numbers Lℓ(α, β) have no primitive divisor, then up to equivalence, the
parameters (a, b) of the corresponding Lehmer pair (α, β) are given by the following:
(i) For ℓ = 3, (a, b) = (1+t, 1−3t) with t 6= 1, (3k+t, 3k−3t) with t 6≡ 0 (mod 3), (k, t) 6=
(1, 1);
(ii) For ℓ = 5, (a, b) = (Fk−2ε, Fk−2ε−4Fk) with k ≥ 3, (Lk−2ε, Lk−2ε−4Lk) with k 6= 1;
(iii) For ℓ = 7, (a, b) = (1,−7), (1,−19), (3,−5), (5,−7), (13,−3), (14,−22);
(iv) For ℓ = 9, (a, b) = (5,−3), (7,−1), (7,−5);
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(v) For ℓ = 13, (a, b) = (1,−7);
(vi) For ℓ = 14, (a, b) = (3,−13), (5,−3), (7,−1), (7,−5), (19,−1), (22,−14);
(vii) For ℓ = 15, (a, b) = (7,−1), (10, 2);
(viii) For ℓ = 18, (a, b) = (1,−7), (3,−5), (5,−7);
(ix) For ℓ = 24, (a, b) = (3,−5), (5,−3);
(x) For ℓ = 26, (a, b) = (7,−1);
(xi) For ℓ = 30, (a, b) = (1,−7), (2,−10);
where t is any non-zero integer, k is non-negative integer, ε = ±1, and Fk (resp. Lk)
denotes the k-th Fibonacci (resp. Lucas) number.
We also need the following result of Bilu et al. [1, Theorem 1.4] in the proofs.
Theorem B. For every integer ℓ > 30, the Lehmer numbers Lℓ(α, β) have primitive
divisors.
Let Fk (resp. Lk) denote the k-th term in the Fibonacci (resp. Lucas) sequence defined
by F0 = 0, F1 = 1, and Fk+2 = Fk + Fk+1 (resp. L0 = 2, L1 = 1, and Lk+2 = Lk + Lk+1),
where k ≥ 0 is an integer. Then Lk = Fk−1 + Fk+1 and 5Fk = Lk−1 + Lk+1 for all k ≥ 1.
Applying these relations, one can derive the following:
Lemma 2.1. For an integer k ≥ 0, let Fk (resp. Lk) denote the k-th Fibonacci (resp.
Lucas) number. Then for ε = ±1,
(i) 4Fk − Fk−2ε = Lk+ε,
(ii) 4Lk − Lk−2ε = 5Fk+ε
Theorem C ([2, Theorems 1 and 4]). Let Fk and Lk be as in Lemma 2.1. Then
(i) if Lk = 2x
2, then k = 0, 6;
(ii) if Fk = 2x
2, then k = 0, 3, 6.
The following classical lemma is a special case of [11, Corollary 3.1].
Lemma 2.2. Let c and d be positive integers such that cd is square-free and cd 6≡ 3
(mod 4). Assume that n is a positive odd integer such that gcd(n, h(−cd)) = 1. Then all
the positive integer solutions (X, Y, Z) of the equation
cX2 + dY 2 = 2Zn, gcd(cX, dY ) = 1, (2.1)
can be expressed as
X
√
c+ Y
√−d√
2
= δ
(
u
√
c± v√−d√
2
)n
,
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where u and v are positive integers satisfying Z =
u2c+ v2d
2
and gcd(uc, vd) = 1, and
δ ∈ {−1, 1}.
One can easily get the following lemma using MAGMA.
Lemma 2.3. For a fixed odd prime ℓ,
X2 − 5ℓ2Y 2 = ±1
has no positive integer solution.
3. Proofs
Proof of Theorem 1.1. Suppose that (c, d, x, y,m, p) is a positive integer solution of
(1.4). We first observe that 2 ∤ cdx since cd is square-free. Also reading (1.4) modulo 4
and then applying cd 6≡ 3 (mod 4), we see that y is odd.
Since cd is square-free, so that gcd(cx, d) = 1, and thus by Lemma 2.2, we can write:
x
√
c+ dm
√−d√
2
= δ
(
u
√
c± v√−d√
2
)p
, (3.1)
where u and v are positive integers satisfying
y =
u2c + v2d
2
(3.2)
and gcd(uc, vd) = 1, and δ ∈ {−1, 1}. Note that 2 ∤ uv since 2 ∤ cdxy.
Assume that α =
u
√
c+ v
√−d
δ
√
2
and α¯ =
u
√
c− v√−d
δ
√
2
. Then using (3.2), we check
that both α and α¯ are algebraic integers. Also, (α + α¯)2 = 2u2c and αα¯ =
u2c + vd
2
= y
are coprime positive integers since gcd(2u2c, y) = 1. We see that α/α¯ is a root of
yZ2 − (u2c− v2d)Z + y = 0.
As gcd(y, u2c − v2d) = gcd(uc, vd) = 1, α/α¯ is not a root of unity. Therefore (α, α¯) is a
Lehmer pair with the corresponding parameter (2u2c,−2v2d).
Suppose that Lℓ, ℓ ∈ N, is the Lehmer number corresponding to the Lehmer pair (α, α¯).
Then using (3.1), we get
Lp(α, α¯) = α
p − α¯p
α− α¯ =
δdm
v
. (3.3)
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This shows that all the prime divisors of Lp(α, α¯) are also divisors of d. On the other
hand, (α2−α¯2)2 = −2u2v2cd shows that all the divisors of d are also divisors of (α2−α¯2)2.
Therefore Lp(α, α¯) has no primitive divisor.
Since (2u2c,−2v2d) is the parameter corresponding to the Lehmer pair (α, α¯), so that
by Theorems A and B there is no Lehmer number without primitive divisor for p > 7.
This shows that (1.4) has no solution when p > 7.
We now treat the remaining cases , viz. p = 3, 5, 7, individually. For p = 7, by Theorem
A the only possibility is (2u2c,−2v2d) = (14,−22), which gives (c, d, u, v) = (7, 11, 1, 1).
Using this in (3.2), we get y = 9. Thus (1.4) reduces to 7x2 + 112m+1 = 2 × 97. We use
MAGMA to solve it, which gives (x,m) = (1169, 0). Therefore the corresponding solution
of (1.4) is (c, d, x, y,m, p) = (7, 11, 1169, 9, 0, 7).
We now consider the case p = 5. In this case, Theorem A gives
Fk−2ε = 2u
2c,
Fk−2ε − 4Fk = −2v2d,
(3.4)
and 
Lt−2ε = 2u
2c,
Lt−2ε − 4Lt = −2v2d,
(3.5)
where k ≥ 3 and t ≥ 2 are integers, and ε = ±1. (3.4) gives 2Fk = u2c+ v2d, and thus by
(3.2), we get Fk = y with k ≥ 3. Also (3.4) and Lemma 2.1 together give c = Fk−2ε/2u2
and d = Lk+ε/2v
2.
We now compare the real parts in (3.1) for p = 5 to get
x =
δu
4
(u4c2 − 10u2v2cd+ 5v4d2).
Applying (3.4) and then simplifying, we have
x = δu
(
(2Fk − Fk−2ε)2 + 4F 2k − FkFk−2ε
)
.
We apply Lemma 2.1 (precisely (i)) to get
x = u
(
(2Fk − Fk−2ε)2 + FkLk+ε
)
.
As in the previous case, (3.1), (3.2), (3.5) and (ii) of Lemma 2.1 all together give
(c, d, x, y) =
(
Lt−2ε/2u
2, 5Ft+ε/2v
2, u
(
(2Lt − Lt−2ε)2 + 5LtFt+ε
)
, Lt
)
,
where t ≥ 2.
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We now consider the remaining case, p = 3. In this case, we get by Theorem A:
2u
2c = a+ 1,
2v2d = 3a− 1,
(3.6)
and 
2u
2c = b+ 3k,
2v2d = 3b− 3k,
(3.7)
where a > 1, b > 1 and k > 1 are integers with b 6≡ 0 (mod 3). (3.2) and (3.6) together
give d = (3u2c− 2)/v2 and y = 2u2c− 1. Also comparing the real and imaginary parts of
(3.1), and then applying (3.6), we get x = u(4u2c− 3) and 2dm = δ(3u2cv− dv3). Since v
is a divisor of dm, so that v = dr for 0 ≤ r ≤ m. Thus we can write the last equations as
2dm−r = δ(u2c− d2r+1). (3.8)
This shows that d = 1, 3, except for r = m. If d = 1, then (3.6) implies 3a− 1 = 2, which
gives a = 1 and thus c = 1. Therefore, we have (c, d, x, y) = (1, 1, 1, 1).
Again for d = 3, (3.8) can be written as 2×3m−r−1 = δ(u2c−32r), which implies either
r = 0 or r = m−1. If r = 0, then v = 1 and thus as before, we get (c, d, x, y) = (1, 1, 1, 1).
For r = m− 1, (3.6) implies 2× 32m−1 = 3a− 1, which is not possible. Finally for r = m,
we have
(c, d, x, y) =
(
c, (3u2c− 2)/v2, u(4u2c− 3), 2u2c− 1) ,
where v = dm and u ≥ 1 is any odd integer.
We now compare the imaginary parts in (3.1), and then use (3.7) to get d = 3 and m =
k > 1. Thus using (3.2) and (3.7), we get y = 2v2+3k−1 and c = (v2+2×3k−1)/u2. Finally,
equating the real parts in (3.1) and using these values, we have x = u(4v2 − 2 × 3k−1).
This is not possible since x is odd. 
Proof of Theorem 1.2. Let p be a prime divisor of n. Then (1.5) can be written as
ℓx2 + q2m+1 = 2Y p, (3.9)
where Y = yn/p. Thus by Theorem 1.1, (3.9) has no solution when p > 7, and therefore
(1.5) has no solution when n has a prime divisor > 7.
For p = 7, Theorem 1.1 gives (ℓ, q, x, y,m) = (7, 11, 1169, 9, 0). Since Y = yn/7 = 9, so
that (y, n) = (9, 7), (3, 14).
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We now consider the case p = 5. As in (3.1)), we get
x
√
ℓ+ qm
√−q√
2
= δ
(
u
√
ℓ± v√−q√
2
)5
, (3.10)
where u and v are positive integers satisfying Y = yn/5 =
u2ℓ+ v2q
2
with gcd(uc, vd) = 1,
and δ ∈ {−1, 1}. Also analogous to (3.3), one gets Lp(α,¯ α) = qm/v, which implies v = qr
for some integer 0 ≤ r ≤ m. We first assume that r ≤ m− 1. Then the imaginary parts
of (3.10) gives q = 5 since gcd(q, uℓ) = 1. Upon simplifying these imaginary parts, we get
u4ℓ2 − 52r × 2u2ℓ+ 54r+1 = 5m−r−1 × 4δ,
which implies that r = m − 1, and thus v = 5m−1. Therefore the above equation can be
written as
u4ℓ2 − 52m−2 × 2u2ℓ+ 54m−3 = 4δ.
This can be simplified to (
u2ℓ− 52m−2
2
)2
+ 54m−4 = ±1,
which is not possible since gcd(uℓ, 5) = 1.
For r = m, the imaginary parts of (3.10) becomes
5u4ℓ2 − 10u2ℓq2m+1 + q4m+2 = ±4.
This can be written as (
q2m+1 − 5u2ℓ
2
)2
− 5u4ℓ2 = ±1.
This is impossible by Lemma 2.3. Thus (1.5) has no solution when 5 is the largest prime
divisor of n.
Finally for p = 3, we follow the previous approach to get
(ℓ, q, x, Y ) =
(
q2m+1 + 2
3u2
, q,
u(4q2m+1 − 1)
3
,
2q2m+1 + 1
3
)
.
This implies
(ℓ, q, x, y) =
(
q2m+1 + 2
3u2
, q,
u(4q2m+1 − 1)
3
,
(
2q2m+1 + 1
3
)1/2r3t)
,
where r ≥ 0 and t ≥ 0 are suitable integers. 
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Proof of Theorem 1.3. The proof of this theorem is mutatis mutandis the same as that of
Theorem 1.2 when n has a prime divisor > 5. For the remaining cases, we rewrite (1.6)
as
x2 + d2m+1 = 2Y p, (3.11)
where p ≤ 5 is a prime divisor of n and Y = yn/p. Note that both x and y are odd as
d ≡ 1 (mod 4).
Assume that p = 5. Then by Theorem 1.1, Fk−2ε = 2u
2 and Lt−2ε = 2u
2. Since u ≥ 1
is odd, k ≥ 3 and t ≥ 2, so that by Theorem C we get:
(k, ε, u) = (5, 1, 1) and (t, ε, u) ∈ {(2, 1, 1), (4,−1, 3), (8, 1, 3)} .
Also by Theorem 1.1, we get Lk+ε = 2v
2d and 5Ft+ε = 2v
2d, which further imply:
(k, ε, u, v, d) = (5, 1, 1, 3, 1) and (t, ε, u, v, d) ∈ {(2, 1, 1, 1, 5), (4,−1, 3, 1, 5), (8, 1, 3, 1, 85)} .
Utilizing these values in
x =

u ((2Fk − Fk−2ε)
2 + FkLk+ε) ,
u ((2Lt − Lt−2ε)2 + 5LtFt+ε) ,
we see that x is even in each case. This is not possible, and thus (3.11) has no solution
when p = 5.
We now assume that p = 3. In this case, we get by Theorem 1.1:
(x, Y, d,m) = (4u3 − 3u, 2u2 − 1, (3u2 − 2)/v2, m),
where v = dm and u ≥ is an odd integer. Thus the corresponding solutions of (1.6) are
given by (x, y, d,m) =
(
4u3 − 3u, (2u2 − 1)3/n, (3u2 − 2)/v2, m), where n = 3t with t a
positive integer having only 1, 2 or 3 its possible divisors. 
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